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(54) RECORDER AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To excellently restore a digital signal 
damaged by variations during recording. 
SOLUTION: A digital audio signal is supplied to an audio 
compression encoder/decoder 25, and the compressed signal is 
saved once in DRAM 27 (Dynamic Random Access Memory) via a 
memory controller 26 and them supplied to EFM and CIRC 
encoder/decoder 28. Moreover, a signal from an optical pickup 13 
is supplied to an address decoder 31, and an address is supplied to 
EFM and CIRC(Cross Interleave Lead Solomon Code) 
encoder/decoder 28, and a position for recording and reproducing 
data is controlled according to this address data. When a servo 
circuit 15 detects that the optical pickup 13 has moved stepping 
over the track of the disk 1 1B and a system controller 17 judges 
therefrom that the addresses are not consecutive on the disk 1 1 B, 
the controller operates re-recording by reading out the cluster 
judged that recording may have been done by mistake on the area 
under recording before recording is started thereon. 
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t'j3>hD-72 6^LTDKAM2 7 tC-fiS*. 
P.tlTE FMRtfC 1 K Cxyn-^/f3-^2 8 
tt*S£*i3o *fcjfc*ey*7 , y:7 , i 3*&4>fl9tf7' 
KWf3-^3 l*c#fft£ft, ft7KUXtfEFMS 
tfC 1 RCxyn-^/f3-^2 8 *u CO 

t>tl* 0 ^7^77^1 3A'f-fX^ 1 1 B«Qh7 
^Ttl^ feqjfigtt*^ 3 fcJpJR L ft * 5 X * 
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inns* * 6 wesasnfcT*^* ;m#*in!fc 

«Ktt#ttiLT«Ba^y K*ffl^T-r-f X^fEESi-f-5 

we f-fxi- ^©t ass* mat ass^ <? k km a-*- « m 
me h ^ y *oa»oaflfe*i«wai**ifc t ^{emet k 

UX{£&#afE{£fJ£ftfc;r F UX^-^tMEtv 
X * ±©KRiS©gHK7 s $>* MEEIi^ y F % 

MEH tJ &fc]#afE -CMEEii*S©-r 2^* /HB-«§fEg| 9 
4:¥Wr*ftfe i: fr fcSfJK^ 5 ©56£jW* 
ft fc x 5? * ^HB#fr 5 WBS*ff «/ \ MEP 0 *£*n 
^a{ETMEE^©7^*/l/«^tE^9#5g£LTl,> 

WE^SSWW^aK: <fc 5 «KKBE»aF©7*S> * >HB^© 
MEEfS^y FOSSSftt, *HKtt#tHSftTiBS£ft* 
^^^©MEPi^OffiPJ^&tLTMEEii* 

mm k> «»i#ate £ § meeii^©-^:^ ;i/®#©p 
o ©ttJ8©tt*ntt. MEx-^/Wi^JMftfE-p^TfT 

frfc>*u 

MEPI t> ©f^tf^SftfexS^rtHI^OBES^fc 

m&mmsremz. v =? y ^©^»©^*wj?tife 

fc ME^iMfW^aiEj^MEE^©^*;!' 
©^©tWKKS'W F©f*2t*;* 5lc-og(D$(4(D 
SfcSifctt LTtTo ThuIBK 9 ©58flbiW«5I*nfc * 

ME£ 5fc«lfffi»*fT$«H*l^*^y ¥g©£» 
{EjcD^&^Su 

C«5R^3] f»#a 1 IEfc©IBtt^K{c*5^T, 

waaR»as ft-riaasfts ;hb^©«ibeih&© 

»§lffl*J*{fci: UTa»©W8S*ffik:«k*WfB7*-f 
©8BS®«*^fi8?n5BHcii<»saBE«fil«©*&flHi:»flB 

(c>^< fct«iia*ffl©*sk:ffla-r*«gixy 
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ttia£2&»JW¥©tc «fc 5 MiaE»R©7*5>* /WW's© 
Ml Bisis-N -v f ew&ft&mvmmx. vrtftztz 

ZtltcT FUXtEgc^TE&fclflWf 3, 
10 ^7 F*ffl^T-rw , X*iaK»U 

taiBx-f x * -\©iEtf 4>tc wiaes^ -y Kewftf a m 

EtV X^±©h5 >y ^©^i&©fg^©#M^WJ U 

Mta-r ^ x * -n©i bh#he me h77^ ©^»j©f§afe^ 

WgiJSftfci:*©?' FlsX&ftttrU 

ME F 9 * * ©^»j©fg£2>WJ£ ftft * lEMESft 

Sft/cT F I'XtES^TMExV X7_h©EiSi5?©M 

Suiasa^'N * f <D®mmc mi besw© 7*s> * ; wt# © 

fgSfe LTV^V^tfiJ»f?tirc:i:f?«MfB«}f ?4lfc7 F 

uxtcacfi/^TE^nwr-s, 

MEESi^© fi? ^ ^^©BuEESt-N >y F ©^M 
ti. HuE^m^tiTEtS?ti^x^^;Wi#©t5Effl 
^©»lffl**{ft t LTtuEE§S*©f i, >>'^;l/M^©W4 

30 ©— otc©mtt©^tc*fLT^n. 

MEE^©-ri>^;Pfi^©KD ©ttll©4ftai«, ME 
x^^7l/«^©#fit{<:o^Tff frtiTMEHI <9 ©58^^ 
? titz t ft ic ffiBMtB&tffitoti. 

WE *<omh<D?£t£hmmi£ tilt £2 It. MEE 
^©^^^^©^©tuEEftl^-y P ©IKS* S 6 te 
— s>W©#{4©^(c^LTfToTMEP , 3 ©fg^A^ 

«5E * 5. ^ 3 SES*fT d «H*«ME ^ 'J #a©^» 

40 tEj:t)^46^, 

SWBtt»ffi 5 nrffifSS ft « f> ? ^;l'ff<DiiBS^© 
JWH*¥ffi L TaaS©WE*ffl t J: « Ml 3 x X ^ ± 
©IBS««W^SftSIBfEjWEE«iiS«©Jfi«S4:»*B 

fig^ft. 

srjEEg^f ©x ^ ^^^©tuEEtS^N F ©&iM$fe 
50 ME««fSftfe7 > FUXfEa^^TEit^SWrS, 
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[0 0 01] 

-So 

[0 0 0 2] 

[0 0 0 3] t^Wil 6 it. fllJxJf^xVX^ 
(Minidisk) ^fft3fEt83£R]"ff£&fe§i 

T(/^ 0 6fcM^ ?-r^X^5 01i, 7J 20 

— hV >yi?5 OAf«3tlig6 4 mmO^VX^ 5 0 B 3Er 
iRfflLT^^tX-So S:fc<I©^-xVX^ 5 Ofcfci. 
m*ffl7txfX^, IB^Rllg^^m^X^, i?£ 
^fflM^iiie^RliiM^rMffi-r^^i'y'J -y Ft-Vx 

[0 0 0 4] ^BtS^Xi' 5 0©*-h U >yv>5 

X * 5 0 B OiigiUctBMW ©83^ -y K 5 1 tftfft LT 30 
IE«2ft, f-fXi- 5 0 B<DTSP{c^tf-y^7'-y7 p 5 

5 2#*flfi]LTEH2n3o 

[0 0 0 5] gfc5^xVX;7 5 0©-rVX^7 5 0 Bki: 
K/TLft^i^f S^LTXtJ> * 5 3tc<J: 
9IHte;**l3o CtDXlf^hVl/^— $ 5 3©Hflte«-9-— 
#»JWI§IR5 4te<fc9fMW«£*iSo £ e.fc^tf-y^T' 
<y7°5 2«jM*J ; E~ ^ 5 5 fC«t »5 r^f X^ 5 0 B©g?j 
6lfc:gH&*ft5o *LT*— #fWffll|HlK5 4fc<fc9±i$ 40 
cDjMD^-^ 5 5Rtf)1fi*lfyd'Ty^5 2fr£ti}*f£ 
ti*3tlf-AteJtrs h^'y^^^SflWfc, ftlf-A© 
7 * - ft X fM@H £ tl -5 □ 

[0 0 0 6] coSltt, 0!l*.Hfvi'*n=i:/t£ 
a— # (CPU) CiSi'XfAnyhn- ^ 5 6(cJ; 
oT£ft©»fWgiI£ftTt^3o ^UCCi/XfA 

3*— 5 7fr£©A;fr>b^S.£tl3o C©*-5 7fC 

tix SI*-, -i^i* h*-, -Bfffit* 
fWb*-, Sft*-, H^fc*. 50 
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[0 0 0 7] Sfcv-X-rArJiyr-D — ^ 5 6fr£>©{§^- 
^T-TX/W5 9(C«|&?^ 0 CCOt^XTW 5 

3$«gl$ffB> »*4»©ft©ilBfll«BBx B£cf©ft©8| 

X A^ h 7 -y AtflB^SftTi^S xV X 9 
Tit, rVX^-A-'Ph^y**.— A^?4a5 0 

[0 0 0 8] *LTK»»3rk:«* *-r#*&S*l*fl»tf 
f^^W-f-f^if©»&«> xi>'*;l/A*/6 0(C 

#16 £ ft * x s> * - XV *m^fr 6 x s> * ;i/*- 7* 
^^--fy?-7i-X6 1 rV*x-#fcft&©1ft 
«*^*Stl«o CC-pftSOfflSBtctiC b i t tUb i 
ttf&tK -yxtinyhD- ^ 5 6#c*i*0E#JR 
cbi tJc^Dfti&snfcW^o^xJy-j&wj 

[0 0 0 9] $fe«*&?n5fflf«i7tn^t-f-f* 
«^©i§-&«. ■ xV*A;fc6 3fc:0Mi&3ftS7*xn 
fV A/ D (An a 1 o g_t o_D i 

g i t a 1) 3>7<— £6 4{C«i^SnTrv ? ^;l/^— 

T*«ttf>'*3fW-f-f*-l'>'^-7x-X 6 1 © 

■^AV «*tf~9->yu >ya«»4 4 . 1kHz, If 
{te«y hft 1 6 If v HC7*3^*;Wfc«tl*. 

[ooio] cosmbl eKasftShftf^^w 

—xV ^JE«gx>3-^/xn-^6 5(c 

a, M^lf«^ti5f^^;^-r^ #«W$J l / 
5©x-£»cffiHS£*l3o COfv'^/Vt-f-f^f 
f§<DKm&MtLTlZ, i^^fDCT (Modi f 

i e d D i s c r e a t e C o s i n e T ran 

s f o rm) JbVBl^5*lSo 

[0 0 1 1] J?,£f^Eliy3-^/f3-^6 5 

D- 7 6 6^LT, — ^PfStg#ai:LT©UK AM 
(Dynami c Kando m A c c e s s M e 

mory) 6 7 lc— mW*. 5>*l3o C©DKAM6 7 

tt, M^{i*fBSSx-^© 1 c7^X^W±©-r-^«M 
(C©i5lJl?«, lMe>yh) 5:#LT^3. S5(cUK 

AM 6 7©m^l(i. E FMRtfC 1 RCiy3-^/f 

[0 0 12] COEFMM'C I R C lV3-^/f3 

^•5 &©-e£3 0 fLtcOE FMWC IRCiy 
3-^3-^6 81?^ CT^^X^-ITiE^fcL 
TCIRC (Cross_lnterleave_Re 
ed_So 1 omon_Code) ^rffll/^Tfa^-r-^ 
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tlTcx-* ©Itt«MR»*|»55-r -5 ft *6©E FM (8-1 

[0 0 13] c©J:3teLTJBjaSft;fctES"r-*tt» 
1^7 Kfg»lHl8S6 9*^LTfBafflO«ai'Ny K5 

lte«*&**i*„ CftteJ:!), fB§Sx-*T*^P£*i*: 
|^5-f^ X? 5 0©xVX7 5 0 B (ftBS^vx-f 
X?) teBltaam*. ft^e>y?r"-y:/5 2fr5 
©U— If— tf— Atf^T-fX? 5 0©tVX7 5 0 B 

7 5 0 Bter-*#3teflBK«teiB«S*iao 
[0 0 14] fcfc, x-7©iB®«. ±t&<D?5X*M 

fCffi^fS) J4 5. 5^^yK^l/-/ffe§o Site. 
H^O 1 7^X*4>3 Z-fei'^^W^x-^i:^:??. 
g§ © 4 -fe 7 7 ttf BSSHflteB?©^^ >y F ©BMW) iL± 

**fe*6©yy*^yxU7'4:LTfieffl*n*o 
[0 0 1 5] *;fcfBS#©xVX*±CHttBtt* TVX 
7 5 0 B±OGBh Tttft 6 tlSjOU-T' 
fc^*:/;l/fB&;*nT^37FUXU:J;t)}^S*i3o 
C©T KUXIi, ft&VyjrTV? 5 2fr£©«*fjb<K 
F (Kadi o_F requency) 7^7*7 0^ 
LT7 1 fc«ii&£*lTl$fcB£tl3o 

LTCW FUXf3-^7 lT&ffiSnfcZKUXtf 
EFMRtfC I RCl>3-^/f3-^6 8t«IS? 

n> &ffi£*ifcr Kuxflfffi{c^oTr-*©iE8B£ 

[0 0 16] £5tCli£l$fa±> 5 0©x 

^x^so aommmmim^ vtrvzfs zxm± 

tJFC 1 KCxyn-^/f3-^6 8{C«^?tl^o * 
LTC©E F MM'C 1 KCxyn-^/f3-^6 8 
T?EFM«iSh, x^-fTIEfflfflStlfctiirttf**'; 
3>hD-7 6 6^1TDRAM6 7 fc— H.tBfi£*l 
-So ££>fcC©DRAM6 7(DtH**^^£EHIX>3 — 
^/f3-^6 5tC«^?nSo 
[0 0 17] lCT'DKAM6 7'\f-^^-fftt* 
5My©*Cfrfr5B$|Ifl&i&0. 9#-efe»3, C<Df— 7« 

KM6 7(c-r-7^— flFfcS*-5*lTt^3B#fc^ f-fX 
7 5 0 B ©«^§tfS!&I5m& 3 ©KM:?! 

^OW*K») «rff 3 C ^fRt>*©l8^l55ih-r« C 

[0 0 18] $?»(c^JEHSx>'3-7"/-r'3-7 - 6 5 
T?BEllta<»**nfcx-*«\ D/A (Digi t a 1_ 
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t o_A n a 1 o g) 7 2 ^^:^a*&^ftT7•T 

D7-^I^i^cM;*n.So ^UTe:©7^p7«^^tHX7^ 

?7 3*^ttJX t J?tl-5o gfc-7Xf A3>Fd-756 
©S!&fcb L A^4-|Hl©^tH L $ T'©P a 1© U-~Ob© 

[0 0 19] 

KHBJVifBlbJidfc-r -SKIS] hc5T-il©J:d^fB 
10 SUgBtcfct^T, WfctflHS'tfc'r-rXi' 5 0 B©iB£S 

-V K 5 1 Rtfy^t^y ?7-y:/5 2 tfxVX? 5 0 B© 

©ssm-N 7F51 msytm \zvZTv-?5 2t>\ ibh* 
©F77 tuftiDmcEmmzKD f >y ^citA-rs 

t, x-fX7 5 0 BfcroclB^tlTl/^x— 7%m@ 
[0 0 2 0] tfttJ^CO*B^fc, BE«(fr<Dm«'Nv F 

5 1 ^etiiasT*— *T?an*n^«i9*^-f so 

U-tf-e-i*^X^ 5 0 BKW?nt^5o C 
©fc«>±^©^l&fc:«fc-3T, SIM'N-y F 5 1 RtfftSSfc! 
7^77 7°5 2 f zm*P © h 5 -y 7 JWnoBBfiWF*© h 
^•y^fCjlAT^h, IB8^©F^'y7Jci/^(0^± 

[0 0 2 1] — 7j, ±3$©=gB*<::i3^T\ mf£3fc¥tf 

30 5 0 BIOEflftStlTt'tST' Fl/XOjiastt*ffl^T, ± 
SBoaaCNv F 5 1 Rtfft^ -y 7 7 -y :X5 2 © h ^ -y 

7F5 1 2©fft*WJ?n/i: 
[0 0 2 2] tSfc^JJOggtcfe^Tti IBfttt&l 

*tf*7x**j*ti^LTfrfc>ft«#. c©i7^x7 

©X— ^li±i^©D ARM 6 7tC^^tlTV^ 0 
TCODAKM6 7*Wfitt#fflLTSBfiW»;£-3;fc*7 
40 X7^SIB8-r^Cli:j!)' i -C i ^? 1 t>©T'*So L*»L3ft*« 
£±3zB©S«a-N-y F5 iat?^fc?v77 , 'y^'5 2©^ 
m x. fcf— S> M© 7 5 X 7 $ A^o T 1/ ^ fc^a- 

[0 0 2 3] CtUcfcfLT^ 1 75X 7 ©x- 
tM77 7^tU *»Jte8ftttT, ^ tt'lfitu© 7 5 X 
*3^6«E*tBLfe'r-* J f>. -otfj{c|B8iLfc:7-7X7 
©r f -7^:t31«LT*3< C i:T% ±^©84*^^ F 5 1 
Stfft^ ^77777"5 2 ©&»)#£ U fc i: € fc m 
50 *tf— Dm©^"5X^*^BIHa*ff 5 di:©T'%^^ 



(5) 
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BtfJSfii (ftffl¥-6- 1 3 8 7 1 4 ^£$8) £*IT^ 

[0 0 2 4] 0J*te\L>zE©5^7MX7CDfBS^ 
BtefcVT^ IB^tlfc 1 ^X^fctxVX^ 5 0 B 
©Wfl«l6h77^ MW-mxm3 h?v>lcm% 
LTi/^o ^CT*±xB©8a^-y KS lRtf^e-^ 

So 

[0025] tcztfc<D&mc^M-znrcmmTte, 
nmmmmaz-ztiz m%^-y f 5 1 stf^tf-y 

^T-y^5 2^??,{cMO^^X^{i:$-e^»j-rSoI^ 

5i^Lfc«*«, ^mmm^m^m^mmmicm^L 20 

[0 0 2 6] C(0WHttC<0J:3*jiStejil*T^*tlfe 
fc©l?fcoT, «ftt<fc^fct§PWt t£*©^e 
T?tt3tt* t! v 5 7 v 7m<D®M1?—oM<D ?v>XZlc£ 

t % v 7 r * * u *gijte8atj 3 § fc«tc, 31 

T'S-So 30 
[0 0 2 7] 

{c»»tHLTES*ff 5 h^y*©£ft©?8£ 

fcLfcfc©T-&^T, cLtitcfctuf, fS^tch^-y^ 
[0 0 2 8] 

ms>t. x> xt^mm&icmm^wre b^v ^©^ 
Wso^t^im^nrc t ^©y 7 f ux%«#r 3 7 f u 
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fc7 f ux«##&fc«j*snfc7' f uxfca^VTx 
x fca^^TE^swr « t ttm*. x & 3 t 

©T-£3o 

[0 0 2 9] #«l!li©aS 2 ©£«Bg«tt N ^732 

T-rVX^tcfEtSU •fVX^-^OfB^tffciB^^y F 
te*tl*rT 3 -r-f X ^7±0 h 5 -y c7 
¥US'J Ls x-f X ^7 ^cDie^*^ h 5 ^y ^ coStt©^*^ 
WS'J^tlfc fct©7K UXttUW U b^y ?O^W]<D 

ft&tfmi}-£tirc£%icui$2tircT\ t i'Xicm-3^x 

7 s * X^±coie^cDxv> , ^;Wf-^(i:ia^-y F^jM 
IBSS-N-y FcO#3H^fcf2^fcOx^^;l/«^<D^ti 

#g£ l t </ ^ * t mm s n £ s k o ©r^wwo s 

[0030] £cf. HiB«:#flauT*»ra%siwrs 
ft7*^^;ue#sBfgB*»««D-naiiugii©«j«*^ 

[00 3 1] taWHlli, MitfS^Xi' (M 

i n i_D i s k) tmsnmmw&sm^mmmw 

ttmm-?% ;l/«#IB»S^*«o«J«*^ LTV 1 
So co® l (cfei^T, 5-f-fX^i 1(4, yj— FU 
•r^l 1 ArtiCitg6 4mm©r-fX?l 1 B 
XMl&ZnZo ^TcCCD^-^-fXi/ 1 Kctt, #£H 

[0 0 3 2] ^Stc^^x-cX^ 1 1<D*1— MJ-y^l 

r-fX? 1 1 7b^»(cS*^n-5 i:->-V y *-#HJjbvn 
-So ^LT9E^BjHg*^5l7 ; ^X^(7)i&&tc(4, 
Xt7 1 1 B<D±ttHctB»m<Dm$l'\y F 1 2*WlftUT 
SES^ti, f-<X^ 1 1 BOTffite3t*Vf vVTv-fl 
3tfttlRjLTBB§2*l3o *fc, S4ffflO*f-fX^ 
©W^fcti, f-fX^l l B©TgP(c^¥tr-y^T>y7" 
l 3*^(SibTEfg?ti5o 

[0 0 3 3] fftS-f-TX^ 1 1 ©-rVX^ 1 1 B(4 
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t)0$E^tlSo COXtJ^F;^-^ 1 4 ©mtetf+f— 
fffUSPlHjSg 1 5tc£t>ffiiJS?I£ft3o H^nit^vIT 
7/1 StiaHD^e— ^ i etcjco-r-cx^ 1 1 B©@73 

7 * — # X ftj® 5 ft 3 o 

[0 0 3 4] ££>fcdcDg»±, Wfcffv-r^nri^k: 
a—* (CPU) (aSi/Xfi^ny hn-7 l 7{c«t 
oT±&OlMt#g^£ftTl/^ 0 ^-LTCKOi/X-rA 
3>hn-7i 7fc«, M^«*^m«tJ;oTJt#*ft 

3^—1 8^P.<DA^J^#K.e»ft5 0 1 8fC 

{fit*-, aa*-. ^4^-^if*^^o 

[0 0 3 5] C(Di'XfA3yhD-7l7A^ 
©fa-^^^X^W 2 Olz&f&ZtlZv COf^X:/ 
l^T2 Ofcfct, m«lSS2ftfc5xxVX7frP.§!^ 

tc-rV X^*— 2^ F ^ -y A#8E&£ftT</>3-r 

ft«o Sfc, ffi-f7*-fX*©ffi«BB3tfffi»£ftT^ft 
«E»H«?ft<^*ftSo 

[0 0 3 6] fLTiao^XfinyhD-? 1 7 
2 EFMayciRCiyn- 

SSl SffcOf-^ifOJfOSOt CftScDHSSO 
SIW**fft)ft«o dftfcj;'?, WfcfcTJWTteSB^SJ:? 
tc LT3S«^ft:©««OKif^Ottai^fft)ft*o 
[0 0 3 7] -Tfcta-fcKliWStett, 08 ft* « 

i fcfltt&^ft* 7*^*^/*— 5*-f xmmptb.^JZh* 

-f^t-<y^-7i-X 2 2Tt-f^f^tffi 
Oflm*ftMK£tlS. CCTffiOllWRfcliC b i tfcU 
bi ttf&tK ^XfAnyhD-^lTtfcn?:!?* 

rot), cbi t»c<k»3«ie*ftfe«^©*x=fu-A^ ! PJ 

SiJ^ftT, *<D*-r JU-teCe-Dfc*Jfflltfff*>ftSo 

[0 0 3 8] SfeM&Sn.BMtfT-'T- D4f*-f»-f* 
«^©*£«x sj-— t 4 2 3£«W7tn 

y^"— f-f^ffaA/D (An a 1 og_t o_D i 
g i t a 1 ) 3>A-*2 4 {c^l&JftTxi 7 ^;^- 
•r-f^ra^fcSeglSftSo CCT-A/DnyA-^i 2 4 
t'O^ftlif y^M-f-f il' y^-7i-X 2 2<D 
gjnfca^^Tfe t) , t ft J&£ ft 5 7fn jf*— 7V :*« 
W*{f-9->rU>^»«[»4 4. 1kHz, •? 

[0 0 3 9] COM ^L< ttX&£tlfe7*5>*ri/:4- 
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tt, 09*tf «*S2ft« xv>'*/i/*-xV l / 

5©f- ^atCffi«e?ftSo t<0fv ! ^iW — TV ^"(H 
#©ffiMKffii:LTW^ MX.fcflftgDCT (Modi f 

i e d D i s c r e a t e C o s i n e T ran 

s f o r m) #ffll^£ft<5 0 

[0 0 4 0] S5fctfjirffil8xyn-^/7*3-*'2 5 

10 D-7 2 6*^rbT^ -l«E«?akLTODRAM 
(Dynami c Rand o m A c c e s s M e 

mory) 2 7 {C— jggx. £>ft3 0 COD K AM 2 7 

tt, 09*«lBfi7*— i *-5X*JK±©7*-*«« 
(C<Z>0|Ttt, lMtf-yh) «rWLT^So 

AM 2 7 0tH*tt, E FMMC 1 K Cl>3-^/f 

3-^2 8tM?Wo 

[00 4 1] CCDE FMStfC 1 RCX>3-^/f3 

£fT? tOT'fc-So ZLXZKDE FMRtfC 1 RCxy 
20 3-^/f3-^2 8T?tt, W*tf x9—inE«r^fc L 
TC IRC (Cross_lnterleav e_R e 
e d_S o 1 om o n_C ode) ^rffll^TfE^x— # 
(OX^-fliEMaWT^ft, £6{cx^-fTIEW{t;* 
ftfcx— ^<Dj*?^^*^-r«fc«6CDE FM (8-1 
4gH) **ff*>ft«o 

[00 4 2] CCt^teLTJg^SftfcES'r— 
1M^7 HBB»|hIK2 9%^-LTI2«ffl©««'Ny F 1 
2te«J&«ftS„ Cftfc«fc?K Sir-?T'fI^tifc 
«##5xtV x* 1 1 ©f-fX^ 1 1 B 0ttK«7V 
30 x?) (c03i)P^ft^o Sfc, ft^fc!>y7 7'-y7 ,, i 3fr£> 
© b— +/— tf— A# 5 - -rV X ^ 1 10f-fX7 1 1 B 
ICffiMZftZ,, CfttciD, 5-f-fX^ 1 lO-rVX 
7 1 1 Btex-**%«l*«U:|SSSftS«, 
[0 0 4 3] **5, -r— ^<DIE^{±, ±K&<D^X*t|l 
HLVnt>n?>o CC-pl^7X^li3 6ti'^t^^ 
l-fe7* (3>/^hf-fX^<D1^73-F7"D7^ 

{cffl^-r?.) as. 

[0 0 4 4] S/c|E^<Df : VX^±(D{4Bt±, f-fX 
7 1 l B±©ia»h^y*fc»oT»tt6ftsy;P— / 

C©7KL/Xlt ^y^f^l 3)!)^©i^R 
F (Radio_Frequency) T>7°3 0^r)> 
LT7Fl/Xf3-^3 1 t«^?ftT^tt}?ft^o * 
Ltil07FL/Xfa-^3 1 T*^tH?ftfcT F bX^ 
E FMSO'C I R Ciyn-^/fn-^2 8{C«|g* 
50 ft, mmtEtltcT FUXflMBtfie-aTx-ifOISfi^ ■ 
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[0 0 4 5] *&teS^«ftett, 5zf^Xi-l lOf 
^^11 B<9faiHI^#ft^-y7T>y7l 
£*U COS4fi§tfK F 0 ^LT E F MS 

ore i HCx>3-^/f3-^2 stc^nSo * 

UCfOKFMMC 1 RCiy3-^/f3-^2 8 

3>l-D-72 6^LTDRAM2 7(C— MIEtS^n 
3o S5fCC:©DRAM2 7 0aJ^3*<*?Srffi<Sx>3— 
^/f3-^2 5fC#M££tl3 0 
[0046] cct'DRAM2 7 'VT-^^-ffl^* 

2#P^CD^- ^^^t-x-^fctB^-rSo "3" & to 15 DAK 

[0 0 4 7] $?»{C^ff^i>3-^/7 ; 3-^2 5 
T*WfoftMft*lTc -r- * ti, D/A (Uigi tal_ 
t o_A nalog) n>v<;— £ 3 2\Z.Wfei£^ T~T 

[0 0 4 8] SfcCKD^Bfcfe^T, 5-f-fX7 I 1 
(Df^X^l 1 BOgf^fclfci:, ^CD-r-fX^Og-ffi© 

&if<0#fr*l3T0C (T a b 1 e_0 f _C o n t e 
n t e s) tfKtt£> tlTt/^o Srf^X^l 

nnUfcxwx^fctt* uroc ox— trroc) imv 

[00 4 9] cOU roc icii^ -fe?*0 N ■iztfl, 
•fe**2#»«-5*l3 0 -f&to-£0 2ti-t:7*O<D#f}g 
^-rfccDT'&So -fe^OtCH:. Sxf-fXi'l I© 
SB^iH^Jb^Tl/^o P-TNOlttl ffi@©ffi# 
*^57F'l/X^A-3T^-ir^^0±O^y^^i 
^tlT^?„ 0$t>, F-TNO 1 tc ltfAoT^fc 
ir^O© (7 6+1* 2) * 4/W hfcifcsBic, 
X*— hTKUXfcxVFTFUXjM^tlT^*,, P 
-TN0 2ttBfePIi;T?**o 

[0 0 5 0] 03 «-fe^ * 1 <D#l3t%^-r fc©T? 

fe5o -fe^lfufct, 7^|-X7*-i^ F77^^-A 

©1WB**A:?T !/-»*,, If^SfctT'X*— P 
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-TN A 1 « 1 ftgOF7 7 ^^--A^A^TI/^-fe^ 
# 1 ±CD5tSZ FL/X^tf^tXT^^o P-T 
NAltf2&£.-tr^£lCD (76 + 2*2) *4^-TF 
fcifcWc* 1 fflgcDF5>y^*-A^AoTi/^o P- 

tn a 2fttBt>rau-ea6*o f^xn-Aa-ci'^i 

©76*4/W F?:ftlCLTAoTl-^o 
[0 0 5 1] «6K:H4tt-fe*i5f2©fl!ia*^-rfe<D? 

T**3„ *tfSLTt^-3 5x- 7 VXi' Ua-^TH 

io a, ssffcra^fcittwfcffiasnso p-trd it* 

7 K UXtfSfrtlT o P-TKD1^34 

-fe:7*2<D (76 + 3*2) * 4 /W h fcflSSfc:, 
HaaoMHUtftfrtlT^, F-TRU2«Bt 

ibiu;t'S§o f-r xtcomuBmt-ti?* 207 6 * 4 

F^SfilLTA-pTt/^o 
[00 5 2] $fc±M<DUT0C©-tr^£0 tlzZ* 1 
©*h7v*©11WIHi:HU L i n k - P fc^flBBtfd 
465tl^o CCOL i nk-Fti, •fei'* OTti^cDffl^ 
20 &{cif CfC0&^3;fr^rrfc<DT&D. -fe^^lTHi 

3o (86-3 T, COL i n k-PW^ctW^T, 

[0 0 5 3] * LT±JEO»«»Cfe^"'T, D R AM 2 7 

-5B5fcfet/^T. DRAM27ti7FUXTfi*^23 
6 8^1' FftO-b^^»:g^6^l-So f LT7F 

30 L^XTffi^^JlKcTOCxUT. 7-^XiJ7, ATR 
A C x >J TWW QmTZtiZo C C T'T O C X y TiCit 
7*^X^1 1 B©TOCf- *}W&»?i&*tt-5o Sfcy 
-^xy7(i'>XfiA3>FD-7l 7^?.<DxiV>'F 
tci^TO*T^-trX?n§fe©Tfe-So 
[00 5 4] ££>{CATR ACxUZfcti> g^JE*Sx 
>n-^/xxi-^2 5-pffitfi, ^L<«~x^X^ 
1 1 *^6II^Snfe'r^^7l/*--r^*e^«ttSti 
3o COATR ACxUT'Ol-t^^fcti, Wf—^2 
3 3 2/W HcAP*.T, 'Ny^- (4/WF) , 

40 -y^— (4^-TF) „ ->^^/^— > (1 2;UF) # 

«o CO^f?xUT{c(±, ->XrAayFn-7l 7^ 

[00 5 5] J5,lCDKAM2 7t)l>fLt~xf^X^ 
1 *^ffiffix>a-^r 

AnyhD-7 1 7A^(i, CcD^^>^^rffll/^TD R 
AM2 7±Ott«*»Jg£?n«. CCT'SxfMX* 1 
50 l i:©«l*«*©ffi««DS^fi:ffli/ , 'S*^v^*US 
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tt«©»SfcW>«*^ V** A S C tWSo 
[0 0 5 6] $^t'j3>hn-72 6 it. i^Xx-k 

Tv ^EMx.ya—?/TZi-tf2 SZtcitS.-TJ 
X^ 1 1 frZOm&tf&ZttiC. DKAM27*^f 

DSC gfeii A S CcDtt* 1 mitaH itX is 7>r- y b 
U—y l 7tcaa^rfT'5o 

[0 0 5 7] S^fC-b* DS CSftBAS C 

3^Sa^2tlfc«^:» (NATMAX : DRAM2 7<Dg»fc: 

fit) lCiiLfc£€«\ ^O^^^^OfllttOtcStl-So 

A^-bW^^^US CS/i&A S CCHi*:gS2*ttJL 
Tl£ifcdsc, a s c LTftRF^rff 
[00 5 8] CODKAM27 ©T' F UXf 

«s Mx-Hm 6 (c^-r «fc -5 ic±3&<Dmfe-zntc7 f ux 

fiicD«7Cffl (NATMAX ) <D&<DT F UXftf 0 fc* 0 , 

3^<0J:5»c«^EEiraxV3-^/7*3-^2 5 k<DM& 
f^fiiltf-fe^^A'J^ASCfa^T/^tU 5 
-r^fXi' 1 1 k©M##f?<D<&gaHr**;*;»>->*D 
SCiCioT^M, ?3:i3Z:<Dm6iCiol^T, 7K1/ 

[00 5 9] * c THM * fcHatSftK: ii, #J * l£m^<D <fc 
ffifiO-fe^^^^V^ A S C ©fitted U i^Xi- 

COffiHA^SWrfHHlDte-fe*^*^^ A S C<0{4B 

C <D{£Bfr 6 fttttsl 0 -b * * * ? >• * A S C (DtiLW £ 

[0 0 6 0] =&*5-tr^^^^>^U S C, ASCT*J§5t 
L 7c -b ^ * ti , ijiOTOCxiJT&tfy-^x'J 
T t L TJ*« L tc x U 7#©"fe * * ft** 7 -b -y h 2 ■& 
ZCttfVZZo C«c<fc DM^.{fT0Ci'J7t7- 
* x 'J 7- T'-a-st 8 -b ^ £ #©x U TttmZL Itm^K 
it. *7Jzv b ■?Jg5£LT7*-bX£fT? i:, 
#J t£ -b * * # > * D S C Offl 0 tt -b £ 8 fcjgUfcf 

[0 0 6 1] Ctie.<D-b^^*^>^D S C 

DRAM2 7±<D5fe 
i7KUXtt, fcd^fctf^OfifrfcfitNatx TOCx 
'J7t7-yxiJ 70* * N tcfcB^Tx 
t7t7h2^1^ : Nat* 2 3 6 8 
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t7t7 bZitH^m-g : (Nat-Ntc) * 2 3 6 8 
k#3o 

[0 0 6 2] 3&teJ3B©gHtefe^TSW*fr"5ISfc: 
fct, yxfAnyhD-^ntt, uroc-b^^o^r 

^%M®mmt i ^/^-7T-f7^ y & ltsi51 

£*l& 0 fLtyXfA3yhn-7l 7 it. tfc^LT 

«K»SF*ff3 tmc. *<Dtm.icit. mximncfn 

10 -r«fcdtCfSS^^©7tS<Dl *7X*fcg&<Dl *^x 

[0063] -r*t>^/^— 'yx-fX^y^owaBfc 

it. ftlftll *5X*#©IE**fTt>*^xy7#» 
tf£ti3o COx'J 7CC t^^f- F/^y F iftt§ 0 

WILT, RfcfE8W#©x-**P;*fc^;fc«>fc:fl| 
20 ^5tlT^Sfe©T&5o 

[0 0 6 4] £&fcJWT©«®*«:tt. *3§9I©H«0BtR 

i icMLT. %mmft*i^&<Dm*i?f&±L\,rchi*it. 

[0 0 6 5] WfcftfcflO 

• 7fe^^-y^7>y^l 3^-r-fX^ 1 1 B<Oh777^ 

30 if-^y-^ y - KB^olticsee LT->XfA3 > h D 
— -5 1 7tcjl^aLfc^F 0 

• 7FUXf3-^3 1 fC<fcD;&m2*lS7VX* 1 1 
^ 1 7*^JWfLfe«r. 

[0 0 6 6] COi, e»4»T*-3fcffl#fc:WLT«tr 

40 ^^(cjtty 0 X7— W7X^OB 

[0 0 6 7] •#WO^'5Xj5'<DS**ii»*ff^» 
^ OK AM 2 7±{C##iAtf'X^7 : '-^^oT(.^ 

fox y 7ii*«fflxy 7)!)v^-yf-fXi"J 7° 

50 CO 0 6 8]«Tfc, Ctl50jPi*7D-f-t-h* 
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ffl^TBwrr*,, ®8im%<omm<t9mx*sz> 

-So £<Dm8lciS^r, [1] tCT^^Unv 

C<Dt^0j"J7t§o CCT"fe^*;*7^y*D S C 
(is SxfV X* 1 1 tf-^^ieit5Stf-?* 

Ctt, I^Eil>3-^/r3-^2 5fr?.(Of-^ 

[00 6 9] Ctt^O-tr^^^DS CRtfA S C 
TttftfCDR AM 2 7±<D7FU'X%^fi!cLTI/^ 0 

nyhn— 52 6W^-n^-*n<D-tr^^*'i'>^D S CR 
t>*A S COttWyjr'J^yhtS, 
COO 7 0] ^CXfy/ [2] T\ £jRp r e_d s 
c t£m.a s c*0t>V7-?2>o CCT'Itp r e__d 
sett, ES*Mfi&UfeDSC©ffl*^*LTl/''5o * 
fc£»a s ctt, f^Iiiy^-^/fn-^Z 5fr 
e»<Dx^n— Fx— ^«:tSlflLT^5-fe^^*r>>^ A 
SC©tt*«#L-CV«£8rZ*, 1 ■fe**©f f -*£*g 

St75yf_r e c e n d £ 0 7 D 7"f -So 
[00 7 1] ?t,«f77' (3) Ttt. ^t'Jnyh 
a - ^ 2 6 fc x- * ©IKM<E>183£*fT % Cc T'^EE 

-?*f?Slil^-jf/f3-^2 5 frS UK AM 
2 7^nitS<fc9CSSU i/XrA3>hD-7 1 

*£DRAM2 7fr£E FMRtfC I RCx>3-^/ 
fa -^28 fcfeiM-r 5 <fc a tctS^^rff 5 o 
[00 7 2] ^LTXf77'(4) (Ct, Sf&ffiBxV 

[0 0 7 3] H9tt»§(f>0«raT*ao £©0 

9{Cfcl^T, Xf-yf (1 1] T'(i7Kl/XOK*fflL 
SrfT?o ccT-tt, 7 F UXt3-^ 3 lKTf-cX^ 
1 1 B±{cfEtS£*lT^37FPX%x3-FLTf#£ 

[0 0 7 4] $f;X777 (12] T"tt. «j*-r««^ 
E|iy3-^/fn-^2 5T-x>a- FLfcx-* 

ovmsmzfts* fuxf-y/ ci 3] r*tt, 

•TStVX* 1 1 BADKAM2 7(C}g46TfeST f -^ 

oiE^ffia^tf^o je»iaf7/ ci 4] Ttt. ats 

T-yT" [1 1] 

[0 0 7 5] ??,(eil 0*4»«©»7«yil?3&«o c 
©II 0(C*5l/>Ttt. XT y [2 1] T-^EBfgxV 
3-^/r3-jf2 5tx>n- F©ffih%JB^-rSo 
mexf v? [2 2] TS#*»72-e:SJ:fc«:«BS«i 
JS(cfiiL^fci6c075^'f_r e c_e ndtci 3r-try 
h-T^o ?5icX777 [2 3] T\ F LTD 

R AM2 7±fc*£x— **£Tffi»UK*3fci&fc: % 



(9) StUfl 2 0 0 1 - 1 4 8 1 2 

16 

asfif srewaa!**^:/ [24] "e*57*wj«ti 

[0 0 7 6] Sfc, 01 lttflOJKO^BBBx^a-^ 
/73-^2 5T*xyn- FLfcx-^©aSO«!aT 
S§o C©® 1 1 {cfct^Ttt, X7f7 (3 1) T'l-b 
^»©7^?;W-f^i§0iy3- h*^7L 
T, DRAM2 7^<0f*— *<0*SSS*^7LTl-»«3fJ»5 
frxx y tr* -So 5S7 LTi^fc*mtfStffi^*»7"r 
3» 1 ^*#©x-**£M£ifcl7LT^fc£>, X 
10 [3 2) T'-b^^^J^V^ A S C*tt#ttiLTg 

Stasc {c^^f-So 
[0 0 7 7] Se,KX777 [3 3] TffS«*ffoTl/'« 
5f-i"D{feffl?rSt^tp redsctasc fc©- 
SSt^fiJSiJL. S^(a777 [34] T?£ftp r e_d 
scias c(DMti\ ^e>^U46^J6P.tl/c:fflNW±^ 
S*^WJt*o t*fc^URAM2 7«'J>^77 
r%«^LTi/^/cJ6, SSfca s ctfp r e_d s c Ic 

20 M^Lfti:frtt5KESaBI.*»7-ra. 

[0 0 7 8] ^tc^-ftl^mrcLX^^t^lrt. X-r 
7/ [3 5] T-DR AM 2 7^-Wc*-3fcfeCD<hLT 

«*ttf^*»±-r«»ff*jB«rrs. ^Xf-y7 [3 
3] T?SHStfs&L^»&«, K»SBJ&fia-p»a©-ei» 

^-T«fc*60t<DT'fe-5o */fcSt!(p r e_d s c^f 
Ra s c£*)'h%^m&li. MtcffiNATMAX ^PSLT 

30 [0 0 7 9] 1 2 ttltfi£<DIE^$!yi<D:7 n-T- 

£3 0 CCO01 2(cfe^T, X7 7 7 [4 1) Ttt, & 
j£-T3<fc9tcDR AM 2 7±tiSoT^«x>'3-K 

7*-^©«««ii^5n«. ^exf-^y [4 2) T'tt, 

1^7X^ (3 2-tr^*) 07-^tffflScTI(^*>H 
d^^riB^Tl/^So ccT5-7-fX^ 1 HcfE^-rS 
WAttl ^X*T*&3fci6, *-ftJ£»*<£>x— 
Tt^i^O^Xf'yT" [4 3] &CF(DW%i&&9mt£ 

[0 0 8 0] fcfc 1^0X777" [4 2] T»M»7 
40 (D^tctt, 1^77X^Mf Lfe 1 ^7X^07 

-#*W>&</\, ?LfX777 [4 4] T?»^»7* 

St77^'f_rec_endl:l^ -fe y f~ 2tlTl^ 
ftl^tttxf'y^ [4 3] tejt*, fi^toi *-5x* 
<D»f?i£2*£fT*>-8N5o coDi:* 1 ^x^fcWfc*^ 

tt0T?ffl«> 5. SfcXx>y^ [4 4] 
9^f_r e c_e n d tf-fe y h £ tlTl/^l/ ^^{ctt 
fflif.ttfi*72ft-3o 

[0 0 8 1] ?P,tX777 [4 3] J-X~FTfEM,C« 
^froo SfXfy/ [4 33 Tf4ES*fr5^5X* 
50 £R£U XT7^ [4 5] Kf-{XJ 1 1 B±Og 
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7-yf (4 6] ~ C4 8) Tit. iaf*fc^to«>«h7 
[008 2] -r&^f^X^ 1 1 ti±<Dh^v?*& 

Jrxrftmmic&m-zti-c^z h7 7*^i7- (t 

E) e^^tt-TSo ^LT^OgttteJ:?), 

ftl/^fCfc^tHLfcfc^{c«, -y-— #Slffll|HlB8 1 5« 

> A^?';:^*., ^XfAayhn- ^ l 7 , cilftrrs<fc 

[0 0 8 3] fCt'Xf'yy [4 6] TfctC <DiIftia<& 

fciU «3^T*U h^^jQiOftftiOXff^ C4 9] (C 

^UT<D V =7 <y 
^tttxfy7 , (4 7) [4 8] T?*ti*«m-r*ci: 

#T'£S 0 

[0 0 8 4] -r*t)-5±Kg©SST'7 h*UXf3-^3 
1 ttT" FUXfcxn— Y-?%><DT2bZ>i)\ ccT-ttZ 

>hD-7i 7 fcj§ftrr-5o ctucj: D^XfA^yh 
D-7 1 7tt7Kl/Xf3-^3 ljS>67FUX««» 

in LT ^ < €>tfe S *V h 9 y 7 * £ fcl^T-}^ t? <y 7 

[0 0 8 5] ?-CT'Xf7 7 [4 7] Tx-fX^ 1 1 B 
±<DT Fl/X*affc#ttiU Xf7/ [4 8] C<£> 
7 F UXOl»|bBi«fttlT^« if 5 fc^xx <y * L 

U h7-('j5iil©f!:WXf77 (4 9] tciityo 

X7 7^ C5 0] Titl ^X^O^-^OKfR*^ 

7Lfcjb^g:xxy*U £/:t-3&tliiXf77' [4 6] 

teB5oTE«*»arrso ^7it^wJxf7^ (5 

[0 0 8 6] ?5(CXf';7(5 1] T?ti x Jt^tTy^ 

SSL< Ofcl'Ny KIKi6lHlK2 9©ffi^«rffih*-&T 1 
*7X*©SES**7S*3o $feXf7 7 (5 2) 
T\ •fe***!7>'?DSC%K»HiU SSStp r e_d 
sct||t5 0 CtUCfc?), 1 ^X*©-r— *£D§B 

[0 0 8 7] 3 ii D R A M 2 7 -pfcx— 

[0 0 8 8] -T*t)^@l 3'C:tet^T, Xf7 7 (6 
1 ) T'^stScp rejsctasc ttftiMZtl&o * 
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LTf^a scA'preJs c <fc D;*:#t/">*§-g-'aj, 
Xf7 7" (6 2) T'^Sa s c^f. p r e_d s c5:?| 
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_d s c£9<Mri'>4H*& Xf7 7 (6 3) T'ggfca 

s cfr£>p r e_d s c£§|£, 2£'c{iNATMAX £*m 
JILT, C*i£-r-*»fc-f So 
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[0 0 9 3] ^LT±a©XT77' (7 4) T'X^-h 
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50 [0 0 9 5] Sfc, ±M©Xt77 (7 4) (7 5) T? 



(11) 



2 0 0 1-14 8 12 



19 

U h7^&ttUM-**&tett N Xf7^ [7 9] ~ [9 
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tire t f?teWE»««fTtonx M o ©«£*<«*nsnfcf* 
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[08] ^©ftf^©lW©fc:&©7n-^-h0T*& 

-So 

[09] *©ftff©SiW©^i6©7n-^-hH-e» 

So 

[01 0] *©flbft©K9i©fcto©7n— < ft-hit 
20 [011] f O»ff<0Rfl©ft»O7.n-f + - hglf 

[0 1 3] *OttflF©KW©fea6©7n— f-v— 
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